Note S1 on SMPS sizing methods: The SMPS has been widely used as the standard for measuring airborne particle size distributions due to its ability to conduct differential mobility analysis of various particles (Wang and Flagan, 1990, Coquelin et al., 2013). This method is based on the physical principle that the ability of a particle to traverse an electric field (electrical mobility) is fundamentally related to particle size. The DMA measures the size of entering particles by charging them with a known number of charges and then measuring the distance travelled (= the speed of the particles) when an electric field is applied. Particle size is then calculated from the mobility distribution. Table S1 . Particle concentration across selected SMPS sizing channels corresponding to supplementary figure S1 , showing that the concentration of particles in the 1000nm range are orders of magnitude smaller than the concentration of particles in the range below 100nm.
. Particle size distribution as measured by SMPS for a representative welding experiment, corresponding with Figure 2 (TEM image), in the manuscript. SMPS results show a peak in particle concentration in the range below 100 nm, with very few particles in the 200-1000nm size range. Table S1 . Particle concentration across selected SMPS sizing channels corresponding to supplementary figure S1 , showing that the concentration of particles in the 1000nm range are orders of magnitude smaller than the concentration of particles in the range below 100nm. Figure S2 . Average particle size distribution of N=5 TIG welding experiments as measured by the OPC, with x-axis (diameter) on log scale. OPC results are agreement with our SMPS data and confirm that a large majority of measured particles were below 1000nm. Figure S4 . Boxplot of the gravimetric mass at the breathing zone and near field, showing the interquartile range (IQR) as the length of the box, the median (line dividing the box), and whiskers spanning all data points within 1.5 IQR of the nearer quartile. There was no significant difference between the two sampling locations. Table S3 . Summary of ROS production potential from near field (NF) and breathing zone (BZ), presented in nanomoles (nmol) of H2O2 equivalents per cubic meter air. Table S4 . Uncorrected and Holms-corrected p-values for correlation between ROS production potential and transition metal concentration and non-transition elements contributing to 1% of the total mass.
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